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Definition of "WRECK”

Courtesy: Badevanne — German destroyer
”236”




Wrecks - risk for oil pollution ?
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More than 8500 potentially polluting wrecks worldwide.
Potentially Polluting Wrecks in Marine Waters, J.Michel, D.S.Etkin, 2005




USA

The NOAA Resources
and Under Sea Threats
(RUST) database has
over 30,000 targets,
including 20,000
vessels.

573 with oil pollution
risk

U.S. Coast Guard
2013:

* Low Priority 11-45
wrecks

* Medium Priority 36-
40 wrecks

High Risk 6-36
recks

FRESHWATER CENTRE

Source: NOAA 2013. Risk Assessment for Potentially
Polluting Wrecks in U.S. Waters
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NORWAY
Low Risk wrecks
1700

Moderate Risk 350
wrecks 350

High Risk wrecks
30

Inventory of more than 2000 wrecks registered in
the 1990s ("Wreck Program”)

® 30 shipwrecks prioritized s <o R
B 9 wrecks empty
®m 3 wrecks not found s ot
B 18 wrecks assumed to . e
contain from 10 to 300 tons "o
of oil ey
® Wrecks drained i SR
m 1994 i
» Bliicher (Ger) 101 O 'JIS,‘.":ZZZ
m 2007-2008 v a8

s Velheim (Ger) o L i
s Nordvard (Ger) 58
m 2011-2013

s HMS Bittern (UK) '
s RFA Boardale (UK) mi o

® Erich Giese (Ger) . e A.c-m %
» Neuenfels (Ger) ~ KteMehon -
» U-864 (Ger)
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2700 subsea objects

Moderate Risk 316 =
wrecks i

High Risk 31 wrecks
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Estonian wreck register

705 wrecks, from which 84 found & confirmed
14 wrecks with potential oil risk !
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FINLAND, VTT 1999

Wreck
Class

Description

pcs.

Percentage of surely
identified wrecks

Wreck contains, with relatively high
probability, over 100 tonnes of oil or it is
In some other respect similarly
dangerous to the environment.

22

32

:

Wreck may contain over 100 tonnes of
oil because of the size, type or other
structural feature of the vessel.

24

Wreck may contain 10-100 tonnes of
oll.

68

¢B) ALFONS HAKANS

Wreck contains less than 10 tonnes of
oil.

POLLUTION RECOVERY
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Wreck alert cases in Summer ?

Ensimmainen havainto satelliittikuvalta
(Radarsat-2, 28.6.2014 klo 05:08 UTC
C EMSA CleanSeaNet Satellite Service)

e 30.6.casein
Sweden

FRESHWATER CENTRE

e In August expected
wreck case in
Finnish Archipelago
— the detected oll
spill was probably
due to the o « 2 vrk (tanaan klo 10UTC lahtsaika) Ruotsin antamasta
lubrication oill _ . iﬁ;isjfi;iefég;nﬁiyﬂiifpybrimééin pienelle alueelle
Ieakage through . Kaukanq Suomen EEZ-rajasta (kuvassa sininen viiva) ”
propeller shaft’s
sealing — wreck
"Brita Dan”was

N~ checked.
SY KE ,,
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Old wreck register made already in 1990...1999
Register contains more than 1 100 objects

Wrecks have been categorized based on the expected
amount of oil onboard

Priority has been on the expected amount fo oil onboard

Sensitive areas and/or water depth on site have been
"iIgnored”

Potential for salvage operations "ignored”

Novel idea under swera is to select "hot spots, based on
different categorization (VRAKA?)

Selected objects will be put to the BORIS-2 data base
Helcom has its own Map and Data service

13
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145 148 HA BYLGIA Ruotsi ? 7 4558 907/47 Snipangrund teras
150 149 sukellusv¢C26 Englanti Englanti 321t Puolustus2 6669 902/18 Harmajan LO. puol. terds
151 150 sukellusveC27 Englanti Englanti 321t Puolustus 2 6670 902,18 15 syl Harmajan LO. puol. terds
152 151 sukellusv¢C35 Englanti Englanti 321t Puolustus 2 6670 902/18 15 syl Harmajan LO. puol. terds
153 152 HA CARL *Carl von Kodpenhz *suomalaiTanska 394 brt Henry Mielsen AB, *Dansk Lin]E'?_ 17831 902/21 9-19m Stora Térn 59°45,3" 2 59° 45,337 teras
154 153 HA CARL15 Ruotsi Svea-yhtid s 13335 '5,-"45 ?! pelastu 62°48'5 20°48'0 terds
155 154 PA parkkil CARL JOHAN Fjéllbacka Ruotsi 540 rt ’3 1770 903,33 Saggostd itdan Karlskar, Saltvik 7
156 155 hiekkajaal CARL-GORAN Suomi?  pit. n. 30m 29587 90216 713 11m Sarvsald, 160°16,40 25°56,05  puu/n
157 156 HA CASPER New York USA USA 7825 dwt 4975 brt  Moore&McCormack Inc. r3 10576 903/25 15m Utd kaakk 59°40,5' 21°20' terds
158 157 HA CASTLE RISING Poole Englanti '3 3654 903,30 Ledskar iti 59°57,40' 20°11,10"  terds
159 158 PA kuunat CATARINA (Catharin Malma Ruotsi 247 rt 3 1349 903/30 Nyhamn L peruskartta 66544-7/ puu
160 159 HA CELIA Hampuri Saksa 601 nrt red. A Kirsten '8 7209 '3;’51 Pietarsaaren edusta Masskarin terds
161 160 HA CENTRIC ELLASTOM Helsingborg Ruotsi 1612 brt Rederi AB Kdrnan 5595 903 719 ca. 3.25 m 59°50' 19°45' terds
162 161 MA CERES Helsinki Suomi 1347 GRTILL SHO ’6 26947 ’5 n.100m  Mantyluoi62°02,5' 2 62° 04N 2C terds
163 162 MA (kaljai CHARLOTTA Luled Ruotsi 87 brt 89 nrt 7 6396 907/48 Ranskar Krokgrunnan puu
164 163 HA CHINA Englanti 1100 rt Museo? r3 366 903/25 5-7m Holmbod: 59°44,8' 2259 44.75' 2 teras
165 164 MA CHRYSAN William  Porvoon mik Suomi 248 brt 41.4x6.9m  Paul Sundstrim 5 29851 902,/17 715 9-19m Porvoo, Er60°12,5" 25°37,1' terds
166 165 HA CICERO *Hull Englanti 1834 brt Fl 6675 902/18 Bandaren LO.puol. *Kannon miterds
167 166 MPA CLEQ Tukholma Ruotsi 92brt '}' 6376 907/48 R@nskar Storsanden Vaasan ed puu
168 167 MA COOLAROO Goteborg Ruotsi Ruotsi 5775brt 1.LR Transmark SverigesﬂTurun aut’2 22581 902/18 n.25s Graskarsh 60°01,1' 24°52,9" terds
169 168 troolari  CROSBY (SUOMI 225)Kotka 7 Suomi 65 brt 21x6.0m Raimo Sjogren :2 25922 902/16 Glosholmenista 2.5mpk puu
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|| @ Environment > A Commeon Situation Aw... n - .

v W e

(- . www.ymparisto.fi/en-US/Waters_and_sea/Environmental_emergency_response_in_Finland/Situation_Awareness_System_BORIS & z.," suomen ymps
forecasts
Floods

State of the surface waters

Protection of waters and the
sea

Restoration of water bodies
Use of water resources

Environmental emergency
response in Finland

> Accident updates

> Marine pollution
response

> SYKE's officer on duty

> Situation Awareness
System (BORIS)

> Qil spill response
exercises

A Common Situation Awareness System for Finnish
Authorities Participating in Oil Spill Response
(BORIS)

In official service since the beginning of 2013

P——
et besamames

It s A PN b, SR befo e WMt it BT 4

Figure 1. Using BORIS officials can access up-to-date information e.g. on the extent of oil spills,
calculate future movements of the oil and plan response measures directly on a map interface. - In
picture the oil spill is illustrated as an orange polygon and the future movements of the oil with black
dots from the spill towards WNW. Response areas are illustrated with green polygons and protective
booming with black line in front of the island.

Current Stage of the Project BORIS

The latest BORIS development project has been carried out between 2009 and 2013. As a result of

ha nroia ot am an in a ha haainnina o
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from which the information concerning a certain case can easily be retrieved at a later pointin time.

Examples of BORIS views

Figure 2. BORIS start page.
Until May 2013 over 150 officials from 30 different
Finnish authorities are already BORIS users

< - S

Figure 4. Reconstruction of the oil spill response
operation after the grounding of m/s Halsingland in

Figure 3. An inland oil spill response operation in
January 2013 in Southern Finland. Oil leaked from
power plantto ground and a lake. Oiled areais
illustrated with pink. Source of the figure:

® SYKE/BORIS 2013, Photos ® SYKE 2013.

Figure 5. Qil spill scenarios (red polygons) and oil
response areas (green polygons) of HELCOM

Bay of Bothnia 1997. Observed oil spills are illustrated fleet and Finnish Rescue Services Districts during

with red polygons and response areas with green
polygons. Source of the figure: ® SYKE/BORIS 2013,
Nautical chart © FTA2013, Photos © FBG 1997 and
SYKE 2012.

HELCOM BALEX DELTA 2012 Exercise in Gulf of
Finland. Source of the figure: © SYKE/BORIS
2013, Nautical chart © FTA2013, Photos ® FBG
2013.




d J HELCOM data and map service | + |

helcom.fi

Baltic Sea data anc

Provided by HELCOM

HELCOM
data and
map service

HELCOM map and data senvice

HELCOM data can be used freshy for non-commercial purposes. Users are requested to cite HELCOOM as the data source when using
downloaded datasets in publications. Use conditions are data layer specific and included in the metadata file of each layer. Mote that some
datasets in the map and data service are hosted and owned by other organisations. In that case the data is not downloadable from this

service. See service description in the layer list for more information.
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Based on surveying (Maritime administration)
Side Sweep sonar readings of Coast Guard
Data contains numerous underwater objects

Part of these wrecks have been confirmed by divers &
reports

Amount of oil has not been studied at all

Work continues.....

Naval forces might have some confidental data
War objects under the War Museum

Finnish Maritime Museum has their own register
(arhealogical objects)

18



)

»
=
~

FRESHWATER CENTRE

E% Merenmittauksissa 13.7.2000 - 13.12.2012 havaitut kohteet. e
Kisbale I P Kishtaes bennizs Kty mritdeses ks Lat Lesn Kebapen bioks  Nebtesn syeres  Mitlas e Lisktieraja
Rt - S

Kiurita
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| 15| 2682002 || vHEDD Il Il 61,526780| 18950773 112 T 5 6 frres | 552001 ||

| 16| 2652002 | wiEnin I[ I 61, 404780 18,987267| 10a B 1 [rnim | e.2001 ||

| 17| 2682002 || vHEDLL Il Il 61,380453 18,843430) |95 825 frae/mo | 1zezomf

| 18| 2652002 wEn: I[ I 61377620 18947585 (50 8 3 Jraejmoz: | 1zezomf

| 19| 2582002 || vHEDL3 Il Il 61, 026790 15356537 B a 12 211 faesgoze | zmszom|f

| 10| 2652002 wiEni4 I[ I 61,0457 19,366004][7 x5 2 4 Jusruz | zaezom
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@ Merenkulkulaitos

Merikartoitas KMm_Kohde GOFE7

KUVAUS MERENPOHJAN KOHTEESTA "GOF7”, MEA SUUNTA, 2005

Sisinti-
EEIssa
3 kaistan xy-koordinaatit maamtiotesiliset koordinaasit
x = 6652097.00 Iat = 39° 586927

= 34532600 loa = 26°09.7207

52: GOF057mT

Koko ja muoto:

Hohtosn pituus ca 2. 28 metma ja loveys n. 8 metris ja kockeus o § metna pohijan tasesta.
Eobtosa zmote tlmenss trkemnn olevists kuvisa Kobde GOF7_kuval ja Kohde_
GOF7_kwval.

Alueen topozrafia ( (ja wfologu)
Kobtes wjaitses 2. 54 men syvyvds rvyyden ollsssa n. 59 metmis.
Kohtosa yzpanision topomafia ca waikealovas h‘r\'n aitossa lorvast: ctelisn visnandsia

rintosssd. Pobjan(pinnax) hatu oo pehmoshiked mas-ainesta.

N y a
~
¥ - - ‘),-’.
- 1
i ’ -
<
A .
\ ’4 <
» “n
, - E T
Kobde GOFT_keval: "Pobjenmaotohania”, jos hylky crottun bedell
KMy_cby_GOF7 &0c7
MEL, Menikartoites Sive | 18920148

Kahde (FOFT_kuval "Poljmmooiokants”, prsa voulaan arolles ndyn pelloiemy
Funbomuols

Museervirsilon Lelja
TAvomenhyiky” ivalmalediyiinen rehislorsod kibde 2500, Foren almlatakasvibbe

Meramlulkulatoksen lakde (F0FT
Tyyppe pushylhy. Apoims 1R00Clekn. Arvio spoaiubasils on by trksnnmbellubsens yhie ydes s aluksen rakenicen
::n.u::lll. huh.lr on kaikaelis 1|u|rm~_|l.tu'|‘sln.~:l\.t

sk L prerpealul by, ok pilues ¢ i 28 metnid ja keveys nom kahdelin maird
Kewkew pohjon lssoils on nom vas meinl H\IL\- ||ul\.|.l.|".>.ln-|l.ln liin, runk vailkoRas phloans chysll, van perd
on mbosung. Keoarmka on pellallen, keslapuomsd on poivi. Kanonskonos] cval hajomes! ja saled ovil baalemest
Fmpon pidlle

Hyly on Brytyeyl Mermbollulsioken hemdbed mesenpuol
sukeligjaryvhmi ek kobleelle ks usabelluloes hanbomss o
Rk simsalamen porjealus, poks rslenicen perusesila v | | BD0-levulis perdsen alova Lnppe-ale Alus muisiulies
ai. kesilakuvaly [l Hingen aiells sldli. Hylogl & ol idsasfiois

n harloilek e veonm D003 Juss Easasen

¥y _ohj_GOFT doeT
MELT Metibartnitus Sive 2 1892014
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Merenkulkulaitos

Merikartoitus KMm_Kohde_GOF6

KUVAUS MERENPOHJAN KOHTEESTA "GOF6”, MEA SUUNTA, 2005

Sijaint-
KEJ:sa
3 kaistan xy-koordinaatit maxtioteslliset koordinaast
x = 6651480.00 It = 59° 582832
= 3442995.00 lea = 25" 58.7618

52 GOF05TmQ

Koko ja muoto:

Kohtosa pituus oo 2. 67 metma ja loveys 0. 9 metris ja keckeus o 7-10 metris pobjan
mscsta. Kohtesa xmoto timense tarkemmuin olovista kuvista Kohde GOF6_kmal ja
Kohde_GOFS$_lanal

-\luel topozrafia ( ja mfologu)

Hobtosa keulaosa sijaitiee n. 42 ma syvyydessd, ja paracsa 61 mon syvyydessy
yuupar '\-\-wdsux hdallessa vailly 5-63 m valills Kchmen \mp&mtduboponaﬁx
ca vaibtelovaa byl wjatessa jyriabkos:s, lanteen viettivasd rinteosss.

Kobde_GOF6_keval | "Polpamaotokana”, josas hylky erotuu kesdedl

KMy_ohj_GOF6 Sk
MEKL, Merskartoitis Sive 1
1892014

Kobde (GOF6_keva? "Pohjanmaoiokartia”, jose voidaan croflas by hyn keulsoss ja periosa

Menmuseon etops kobtoests

T55. Ulf Jarl™ (vedesalsistintjen rekisterived kuhde 2501), Parvoos eduseaialossvydhyke

Mereskulbulssck sen hobde GOF6

Ajostas. 1500Jubs. Ajoiteskrtcens hylky os tussstens el aesaulellaksen yhisydowd Kobdziis o ole
Bobelin muisaigdionthoch s

Rabtilaevaes hylky, jouka pissus 00 80in 67 meid j2 leveys nom 9 mesih Korkeus pobgan tawosta 7-10
metrif Latrumasss on lxatibiolaiogs j& vaseria Komeniosdian oikeslla pusiclls on 1dnaliin
Lsivavene Alukeen pothun j perfan ovad paikodiaan

Hylky oo Wytysyt MereakeRulatolses ehembod mescupoljan Letoitahoouss veons 2005 Juss
Katsisen subelimpary heed sehs hylvile turkistesulelloh sen bandhuuca 2007 oltae valobuvia js vadonta
Rybend sdestifioi hylyn sogalaiscks boyrylava UIE Jarikei, joks wppos 21.9.1924 ajeusan mimaan
Orsctiomusdents o llul kuokaulrsja Alakses lans o vanernia ja lastikkolsitojs

KMy_cbj_GOFS doch
MEL, Merskartoites Siva 2
1892014
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‘8 '7\'«« \P, RN,
A\éj,’ 4 ‘ ¢ $ ‘I
‘ 'j ‘ ““ I,,h ‘\‘
B : ‘ o e
b & < VN
& S
| R & . . f % -rat g
< W BTN, 74
I ¥ . e b Vs

Oil Recovery Operation’s working hours 1994-2000;

Oil recovery vessels Halli and Hylje total 5000 h.

Finnish Navy Divers, total 1400 dives and 1200 working hours.
Observation class ROV, 1700 working hours.




Case; MS Estonia, 2006

SYKE; “When oil removal was accomplished on
June 20, 2006 altogether 230-250 cubic meters of
various oils were removed.”




FRESHWATER CENTRE
—

1.) Wreck survey — selecting the primary
targets (high potential for oil pollution,
New Data Base

2.) Validation of the wreck model
(Vraka)

3.) Modification of the existing wreck
model to also include the risk
assessment of different salvage
operation alternatives

4.) Developing innovative
technological solutions for oil removal
operations,

Salvage Toolbox Development

24



urther
evelopment of the
RAKA model

Hazardous substance

\ Generic probability of
opening

—_—_—_—_‘

FRESHWATER CENTRE

R fh . e

VRAKA \\ ate oeve?lztz:rdous Site specificindicators
[ Risk analysis B I ] Updated probability of
> ~< I opening
* Scope definition
+ Hazard identification ]
dRiskestimation ) Fault tree model Probability of release of

v X hazardous substances
Risk evaluation
~ Future
*| Risk tolerability development -
decisions Tier 1
*\ Analysis of opti
o esoopTont J R;=P cjease X VOlumMe
Risk reduction/control
s 3 i ;
+ Decisions making Risk Tier 2
* Implementation manasement R,=f(P Volume, Consequence)
k.. Monitoring ) 27 '\ release’ ’ q
e -
SY KE

By Hanna Landquist /Chalmers University



Semnsitivity analysis-
Annual Probability of hazardous release

50%

409%

Ship traffic
Intensity
that cargo is
contained

0.7
0.6
05
0.4
0.3
0.2
0.1
0

s Contribution to
variance

=l=Rank c




TRE

SELECTED SWEDISH REFERENCES /CHALMERS

Pre-study of ship
wreck assessment and

remediation

THE ALLIANCE FORGLOBAL SUSTAINABILITY

GOTEBORG 2007

Korroesion po skeppsvral A

auenaks vaiban

SwWErea KiMAR

SIOFARTSVERKET
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Photo: Eaimo Vahter / Shipspotting com

Deliverable 1.2

Case study of typical wreck in Estonian waters
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SUNKEN WRECK ENVIRONMENTAL RISK
ASSESSMENT

Deliverable 4.1

STATE OF THE ART OF THE TECHNOLOGIES AND
CAPABILITIES

‘A) ALFONS HAKANS 8 Y KE

POLLUTICN RECOVYERY

http://www.alfonshakans.fi/pollution-recovery/

29
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http://www.alfonshakans.fi/pollution-recovery/

FRESHWATER CENTRE

HELCOM Expert Group on environmental risks of
hazardous submerged objects ; Meeting Agenda -
October 14-15 2015

1.
2.
3.
4,
5.
6.
7.
8.
9.

Baltic Sea Environment Proceedings No. 142

Adoption of the Agenda oM.
Matters arising from other HELCOM meetings :J‘
SUBMERGED Assessment current status i e ket rfection oo
Draft chapter on Wrecks . oy s

Chemical Munitions
Wrecks: Geographical distribution Dumped in the Baltic Sea
Wrecks: Environmental issues
Wrecks: Risk assessment

Work plan and future meetings

Outcome of the Meeting
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TORPEDOS INSIDE THE STORAGE
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STEP 4,
TORPEDOS IN THE TUBES
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Jukka-Pekka Nummila, Finnish Navy

Clerance and disposal of explosives from WW |
Submarine S2
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STEP 3
CONTROL ROOM
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THE RESULT (25)

Dirty water recovered 620m?

Qil recovered 251 m? = 249 ts.

Compared to this

Missing |
335 tonnes

DK government pays the bill.

Operation lasted 50 days
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Actions carried out /response received

e Finland, Sweden and Estonia

wreck registers and risk
assessment work going on by
SWERA project;

Sweden and Finland had a joint
diving exercise operation in
Oxellésund Sweden in
September 2014 to find out and
remove dumped hazardous
waste. Exercise was carried out
based on the Copenhagen
agreement.

e Additional project proposals have

been made in Finland Estonia’s
(Wreck Info) by the Technical
University of Tallinn and SYKE's
new proposal,;

i e

Side scan sonar tool used in
Oxellésund by the Finnish
Frontied Guard
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MS Volare, (please see Tallinn Univ. of
Technology presentation )
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Proposed New R&D Project: Oil Removal
and Salvage Toolbox for Sunken Wrecks
and Submerged Dangerous Goods

e The main objective of the proposed project is to demonstrate and
validate new and innovative tools for oil removal from sunken
wrecks having oil or packaged dangerous goods onboard.

e Second objective of this proposal is through the surveys based on
preselected targets to validate modern smart sensor technologies
to help the authorities and municipalities to evaluate the salvage
potential of certain target with the suitable risk approach.

e Third objective is to select suitable underwater object(s) for oil
removal demonstration(s). The selected underwater objects may
be a sunken ship of container with dangerous goods onboard.

e Final goal is to produce a toolbox to evaluate the threat for oil
pollution and to select technical proper means for salvage and
oil/chemical removal operations.
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Oil Removal and Salvage Toolbox for
Sunken Wrecks and Submerged
Dangerous Goods

Management

Analyses of the salvage-oil removal
operations

Field surveys & demonstrations
based on new innovative sensor
techniques

Full-scale oil removal operation

Risk analyses and operational
procedures

Dissemination
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- BONUS

SCIENCE FOR A BETTER FUTURE OF THE BALTIC SEA REGION

More Information

jorma.rytkonen@ymparisto.fi
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www.syke.fi/projects/swera
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